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EXERCISE: WHERE IN THE BASIN WERE THE SEDIMENTS DEPOSITED?

or  What do Sequences of Sedimentary Rocks Tell us About how Sea Level has Changed?
For the purposes of this exercise the passive continental margin is divided into the five sedimentary settings shown below (Figure 1).  Coarser material is deposited closer to source, in ‘higher-energy’ environments on the landward side, and finer sediment is deposited farther from source on the oceanward side of the transect. In this experiment the sediment deposited in each setting is represented by a different colored porcupine balls.  The position of sea level is marked by the transition from beach sediments to stream sediments. In this model, every time sea level changes it will move landward (rise) or oceanward (fall) one ‘setting’, so the sedimentary settings (colored porcupine balls) shift location depending on sea level position. 
1. Set up the experiment. You will need a Perspex ‘stand’, a basin template, two bulldog clips, a set of 5 test tubes, and a set of 6 different colored beds, each with a ‘pouring’ container. You will also need colored pencils, pencil, eraser and erasable markers.
2. Clip the basin template to the Perspex, and line the tubes up with the template.  This is your sedimentary basin.  The landward side is on the left (west) and the basinward side is on the right (east). 
3. Use the black beads to fill the bottom of the tubes up so they represent the sloping passive continental margin. Then make a note in the table below of which colored beads will represent which sedimentary setting. In Parts I and II you will fill the basin as the sea level changes. After each sea-level change you will deposit 10 ml (~2cm) of the appropriate sediment in each locality.
	Sedimentary Setting
	Bead color

	 Stream (fluvial)
	

	Beach (shoreface)
	

	Shelf & Continental Slope
	

	Ocean Basin (siliciclastic)
	

	Ocean Basin (carbonate)
	

	Basement
	Black


                                      Table 1.  Color of beads used for each sedimentary setting
                                              [image: image1.wmf]
                                     Figure 1. Diagram showing simplified sedimentary settings used in this experiment

PART I 

In this experiment you will model sedimentation according to Table 2. Fill in the table as you proceed. Also record the information on the diagram below. When you have completed the experiment draw a sea-level curve that represents the record. Add connecting lines (“contacts”) between the sedimentary sequences that show how each sediment type extends across the basin.
	Sea Level (SL)
	Sea level up or down?
	Did location of beach sediments move west or east?

	SL 5
	higher
	

	SL 4
	higher
	

	SL 3
	lower
	

	SL 2
	lower
	

	SL 1 - start
	start
	starting position



                         Table 2. Record of sea-level changes for PART I
                [image: image2.wmf]
Figure 2. Diagram for PART I.  Add information to the key, show the sedimentary sequence you produced, and draw a sea-level curve 
PART II 

In this experiment you will model sedimentation according to Table 3. Fill in the table as you proceed. Also record the information on the diagram below. Draw a sea-level curve . Add lines between the columns that show how each sediment type is linked.
	Sea Level (SL)
	Sea level up or down?
	Did location of beach sediments move west or east?

	SL 5
	lower
	

	SL 4
	lower
	

	SL 3
	higher
	

	SL 2
	higher
	

	SL 1 - start
	start
	starting position



                         Table 3. Record of sea-level changes for PART II

                [image: image3.wmf]
Figure 3. Diagram for PART II.  Add information to the key, show the sedimentary sequence you produced, and draw a sea-level curve
PART III

Examine the diagram (Figure 4) below. Determine the sequence of sea-level changes required to produce this sedimentary record. There are 5 steps including the starting point. Put your sequence of events on Table 4.
	Sea Level (SL)
	Sea level up or down or remains in same position?
	Did location of beach sediments move west or east?

	SL 10
	
	

	SL 9
	
	

	SL 8
	
	

	SL 7
	
	

	SL 6
	
	

	SL 5
	
	

	SL 4
	
	

	SL 3
	
	

	SL 2
	
	

	SL 1 - start
	start
	starting position


                Table 4. Interpretation of sea-level history for sedimentary sequence shown in Figure 4
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                                                                   Figure 4.  Stratigraphic sequence for Mystery Basin

PART IV

 Examine the maps and diagrams for SE Minnesota and the Central Midwest below. Figures 5a and 5b show high and low sea level positions for the Paleozoic ocean that covered the area between 545 and 480 my ago.  Figure 6 shows the sequence of sediments recorded along a transect that runs WSW to ENE. Use your knowledge of sea-level control on sediment types to draw a sea-level curve for this sequence in the space provided. NOTE: Use the ‘shoreface sands’ as a guide.
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Figure 5. Shows distribution of sediments at high- and low-sea level positions.  Map courtesy of Tony Runkel.
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Figure 6. ‘Vertical Slice’ (a cross section) showing sequence of Paleozoic sedimentary rocks in Central Midwest. A is in WSW and A’ is in ENE. Adapted from Tony Runkel. Draw in the sea-level curve.
PART V
1. What assumptions were made in this experiment? Give your answer in clear complete sentences. Give at least three assumptions.

2. What is the sedimentation rate in at least two of the settings we used? Cite your sources.

3. Draw the shape of a passive continental margin, and label it.  Indicate what the slopes are (in degrees, give a range)

4.  WRITE-IN-QUESTION – I will announce it in class
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